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Applicatior of an Electron-Optical Converter in an El cor
Microscope

10 is the photograghic camera and 11 i3 a probe (Faradaj

cap) usz2d bo measure the elactron currens,  Fiz .5 shows an
electron microphotogravh of the surface of a pisce of copper
coverad by zn eloctrolytically de.osibed luyer of niclel.

This chotosraph was taxen with a reflection microscone, Qb-
servatiosn and focussing in this case could only be carried
out using a cascade electron-optical conve "“"‘7-. There are
6 fimgures, no tables and 3 reforences, of which 2 are
3oviet and 1 is French.

SUSMITTBL: Sewtember 15, 1957,

1. Electiron microscopes-~Equipment 2. Electron opticge—
Applications
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AQV/120—55—A—1/50

AUTHOR: Kushniz, fu. M-

b
L

PITLE: Soviet EBlectron Microscopes (Sovetsitlye eleltronnyye
mikrosikony

PERIODICAL: Pribory 1 geizhnika ozsperinenta, 1993, hir 4, D 5-1&
(USSR)

ABSTRACT: Bight distinct deoigns of 3oviet electron qicroscope are
described, dating back tO ghe first (1946) models, Trans-
nission aicroscopes are first reviewed; particular attention
is given tO bhe universal nodels (100 uV mascimum), i.€- the
UBii-100 and UBE.LB-100 (maguetically focussed), especially
the latter, wiich 18 11luztroted in Fig.2. Ihe latter of
these i of first-class resolution. Phe resolution maznl-
ficatinns, cccolerating volbapes and nuabers produced are I
1isted (in that order) in the table. The 1atest model, the ‘
Bl-5 (elccbrostatically focussed), 18 11lustrated in Fiz.3;
thig is the bast repredeh ative of tae second class of micro-
5C0DE (aedinm resoluti)n). Tne firab 3,vist electron miceo-
scope (the Bii-3) is i1lustrated in Piig by tiis was of con-
puratively Jow resolution (0 %). m.¢ UBLI-100 ig illustra-
ged in Fig.5. Fig. 6 sLOWS ghe suall-size ims-as (45 vV,
electrustabic) wiich 1o the iatesst in 2 gseries of such in-

goruncnbs. Blectron ieposcores for use in pofleocbilon ete.
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Suviet Blectron ‘licrozcopes IR /5
(i.e., with thiclk ObJCCto) 22 Ghen roeviewed wolﬂ briefly,
nml Wdin glfl-nld anission “‘f,e;;, Syotens using sraionic
At mEenndary emission, fe,  The ER-50 (50 _V) for the
lattor purposec iz illuctre-ied in i, D:rk~E501* *1-v3-
3CoODCE are onl/ considored vors brially ot .
paper contnins € fijuras, 1 oond 10 J)/l“r ratarancoes

SUBAITTED: sy 29, 1958,
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Sushiin N 6, Kushnir Yu . 57 28 4-35/7%9

On the Action of -BlwtTomrtpon Muitilayer Photographic
Films (0 deystvii elektronov na mnogeslcynyye fotoplenki)

Zhurna: Tekhnicheskay Fiziki 1958 Vol 28, Nr 4
pp. 908-909 (USSR}

For the determination of the behavior of a multilayer
photographic film on irradiation by electrons the authors
performed special experiments. the resul*s of which are
given in this paper. The experiments were performed in two
electron-microscopes- an eleciron microscope 3 M-loo
(References 1. 2) and a reflection-electron-microscope of
special construction. It is shown tha® the exposure of the
multilayer colorphotographic film to electrons of different
velocities causes a different coloring of the film. It is
further shown that the color shade depends on the velocity
of the electrons With a modifica*tion of the velocity of
electrons mainly the shade of the film changes On a modi=
fization of the time of exposure by the beam and of the
intensity mainly the saturation of the color changes.
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LAY S RN ATy

Krasovskiy, V. I., Kushpir, Yu. M., . 53-64-3-2/8

Bordovskiy, G. A.

The Investigation of Corpuscular Radiastion of the Sun by leans
of an Artificial Earth Sctellite (Issledoveniye korpuskulyer-
nogo izlucheniyea Solntsa s pomoshch'yu iskusstvennogo sputnika
Zemli)

Uspokhi Fizicheskikh Nauk, 1958, Vol. 64, lr 3, pp. 425-434
(US5R)

First the authors give a survey on the present stage of the
problem of corpuscular sun radiation, and they eslso report on
esrlier works denling with the same sgubject. An artificial
satellite can be used for the investigation of corpuscular sun
radiation in two different weys. First, the chemical composi-
tion of corpusculer flux can be detcrmined directly by moun-
ting a special mass-spectrometer 8 on the satellite . Such ap-
paratus can be constructed. The most effective method of re-
gistration, however, is connected with a photographic process;
this makes necessary & special construction of the satellite
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The Investigation of Corpuscular Radiation of the Sun by lears 53-54-3-2/8
of en Artificiel Eazrth Satellite

and the material obtained must be brought down to earth,

Besides, a strict orientation of the apparatus in a certain

direction would be necessary. The second possibility which

can be realized at present is the investigation of the di-

stribution and the penetration of the corpuscles at various

geomagnetic longitudes and latitudeq,especially during the day.

This makes possible a checking of the various hypotheses on

the nature of corpuscular flux. The apparatus projected and

being built for this purpose is shown in a diagram. A fluo- ‘

rescing screen serves as indicator of the corpuscles. The ‘

radiation of the fluorescean}f screen is registered by a photo-

cell, and then the photoelectric current is amplified, stored,

and transferred by a corresponding radio-telemetric apparatuas.

A metal foil fixed in front of the fluorescent screen nakes

possible a coarse estimetion of the ranges of corpuscles and

moreover it protects the fluohescent. screen and the photocell

againgt the direct action of sun radiation. A shutter restricts

the angle of the action of corpuscles., The apparatus described
Card 2/3 here can zt the same time be used with apparatus for the inve-

e R
e a:zi‘hg 2 ﬁﬁi‘gf
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The Investigation of Corpuscular Radiation of the Sun by lleans

of an Artificial gerth Satellite

otig.tion of x-radiation of the sun and the micro
The soft corpuscular radiation of the sun can be

only without metal

Soviet,

1. Sun--Radiation- . 2. Particles--Photographic analysis
4. Intersteller matter--Analysis

vehicles--Applications
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53-64-3-2/8

-neteorites.
determined

foils at night when there is no sunlight,
In using it thig way, the apparatus can be s

0off by a special control
device. fhere are 9 figures and 38

switched-on or
signal of the present course -
references, 11 of which are

3. Satellite
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KUSHNIR, )‘u.: KRASOVSKIT, V,: BORDOVSKII, G,

"Examining corpuscular raidation of the sun through artificial eurth gattelites”

Pokroky Matematiky, Fysiky a Astronomie. Praha, Czechoslovakia. Vol, {, no. 1, 1359

Monthly 1ist of East European Accessions (EEAI), LC, Vol.

8, No. 6, Jun 59, Unclas
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SOV/109-4~6-13/27
Der-Shvarts, G.V. and Kushnir, Yu.M.

On tho Problem of the Lens Achromatisation and the

Scaling Distortion Correction in Reflex Electron

Microscopy (K voprosu ob akhromatizatsii linz i korrektsii ;
masshtabnykh iskazheniy v otrazhatel’noy elektronnoey .
mikruvakopii)

Radiotekhnika i elelktronika, 1959, Vol %4, Nr 6,
pp 1002 ~ 1007 (USSR)

The chromatic aberration in a reflux microscope 1is
comparatively strong and reduces the resolving power

of the system. However, 1f the irradiatvion angle 61

and the obtsorvation angle 60 ars small, the resolving

[

pewer can be increcased. The reduction in the angle GE

lecads to scaling distortions, The problem of eliminating
or reducing the chromatic aberration (achromatisation)

wags investigated experimentally by employing a microscope,
type EM-100. It was found that the chromatic aberrfation
could be reduced by incrcecasing the optical power of the

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000927830003-9"
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S0V/109-k~6-13/27
On the Problem of the Lens Achromatisation and the caling p

Distortion Correction in Reflex Electron Microscopy

lens (Ref 5). 1In practice this amounted to reducing the
focal length of the lens. The resulting achromatisation
incrgases the resolving power of the microscope to about
600 A. The scaling distortion @n also be partially
eliminated by introducing a c¢ylindrical lens into the
column of the microscope. By this means, the scaling
ratio of about 2 could be achieved for the observation
angles of up to 8°., The microscope thus corrected could
be successfully cmployed in metallographic investigations.
There are 6 figures and 11 references, of which 3 are
English, 2 French, 3 German and 3 Soviet,

SUBMITTED: March 17, 1958
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AUTHORS: Levkin, N. P,, Kushnir, Yu, M, SOV lGms Tanyna 2t ) 24 .
e
TITLE: A New Model cf a Universal Electronograph Witk 100 kv With an

Arrored Supply (EG~1004) (Novays rodel' universal'moge
nlekironografa na 100 W s tronirovanryn wredan (E3-1004) )

PERIODICAL: Izveutiya Akademii rauk SSSR, Seriya fizicteskaya, 1959
Vol 23, Nr &4, pp 531 = 536 (USSR)

ABSTRACT: The ingtrument is destined for the Znvestigation of yolid and
gescowy gubctances by means of electron diffrnoticn. Fimt, the
parameters of the instmment are given and the formiin for the
compiutation of the resoluilon iz writter dovm. A an eximple,
figure 1 shows a microphotogram taken with this irstrument, The
chief’ parts of the latter are the eleotron gun with 100 kv
accelerating voitage and armored supply ns well co the 4wo
magnetic lenses, Figures 2 and 3 depict and denoribe the
conastraction, as well as the adjustment or the irdividual parts.
A large object ohanber having a Tength of 400 mm and one 200 mm
long make it posaible Lo place the objeot at distarce: of 350 mm
or 400 mm, respectively, fram the image noreen. A mechanisum
allows the cbject to be shitted in a vertical plane to the optical

Card 1/2 axls. The camern and the vacwm syatam are wocosretely described,
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With dn Armored Supply (EG—1OOA)

Armorz the elestirical facilities apecial mention is made of the

oxide cathrode

awounts £0 04003%-04706%, The

and of the lens current

and the corelesy tmmf‘omer,
of ity little disturbing magnetio f£isld, Ths
2xhibvits the ateps of 4O, €0, 80 ang
gtabilization of
is 11lustrased in short and the

the latizr because
high voltage

100 kv and i+; fluctuation
the high voltage

compensation of the eleotron background Appsaring oa the image
serzen during the inveatigation 1 descrited, A few avrostuml

details ara discuaaed ard relative

plotures are yhown. The

conc'union of the paper 1s devo’ed %o She Investigation of the
gos moleouies ang volatile atbitancen, There are 7 flrves and

2 Soviet referencea.

Card 2/2.
USCOMM-DC.61,352'
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COTERACK: The collectliam contaline 2} atullss by mexders of the Lalorstoriys
fizlcheskikh 220407 tssledovualys (Laborstory of Pyyrical Azalysis Methols)
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246200 E140/E435
AUTHORS: Kushnir, Yu.M., Kabanov, A.N. and Krutyakova, L.N.
TITLE: Measurement of Energy Loss in Gases of 70 keV Lithium

Ions‘v y an Electrostatic Analyser

PERIODICAL: Radiotekhnika i elektronika, 1960, Vol 5, Nr k&,
pp 672-675 (USSR)

ABSTRACT: The 75 keV electrostatic electron velocity analyser,
previously described in Ref 1, is adapted by a reversal
of the high-voltage rectifier and substitution of a
l1ithium ion source for the electron source. Inelastic
scattering of the.lithium ions in interaction with helium,
argon, oxygen, nitrogen and air is studied, The spectra
obtained agree well with the quantum-theoretical
interaction energies and indicate the possibility of
using the electrostatic analyser to study the fine
effects of inelastic interaction not only of electrons
but of any charged particles. Introduction of
electrometric methods for recording the spectra will
permit estimating not only the energy losses but the
effective sections of the processes of inelastics :
Cazipndatn: gathering of charged particles. There are 2 figures (plate),
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24.6200 E140/B163

AUTHORS: Xabanov, A.N., Kushnir, Yu.M., and Krutyakova, L.N.

TITLE: Measurement of 70 keV-Eiectroh Energy Losse§f1n Gases
by an Electrostatic AnEI?serW\

PERIODICAL: Radiotekhnika i elektronika, 1960, Vol 5, Nr 6,
pp 981-985 (USSR)

ABSTRACT: The interaction of a 70 keV electron beam with atomie

and molecular gases was carried out using an

electrostatic electron-velocity analyser (Refs 1-l)

with resclution of the order of 150000 s+ 1. The

oloctron beam curvent did not usually exceed 5 pA while

the gas pressure was in the range 1 x 10-3 to 1 x 10~ :
mm Hg. The electron energy 1oss was measured by the <
method described in*Ref 6.  Experiments were carried out

with helium, neon and argon, oXygel. nitrogen and nitric

oxide, and carbon tetrachloride (at 45 kV). For the

monoatomic gases certain loss lines detested in

experiments with slow electrons a-e absen® from the fast

3lectron spectra while for molecular gases all values of

loss energy detected 1n axperiments with slow electrons

oceur as well for the 70 keV electrons. The energyv bK

Card
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E140/E163
Measurement of 70 keV-Electron Energy Losses in Gases by an
Blectrostatic Analyser

losses agree closely with the quantum-mechanical
theoretical values.
There are 1 figure, 4 tables and 11 references, of

which % are German, 6 Soviet and 1 Bnglish. _ f.'
Card .
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362312 E033/E415
AUTHORS Kabanov, A,N, and Kushnir, Yu,M,
TITLE: Some Applications of a Universal Electrostatic

Electron-Velocity Analyser at 75 kV

PERIODICAL: Radiotekhnika i elektronika, 1960, Vol.5, No.lO,
pp.1703-1708

TEXT: This paper was presented at the 9th All-Union Conference on
Cathode Electronics, Moscow, 1959,

The article gives the results of measuring the characteristic

energy losses of 75 kV electrons in thin films of various materials,
and also of energy loasses of electrons backscattered (reflected)

from thick samples, The principles and special construction of the
universal electrostatic electron-velocity analyser used in the
investigation have been previously described, but the basic features
are reviewed in this article, The analyser has a special chamber [
for investigation of electron energy loss in gases, A four-lens
electron~-optical system together with an intermediate photo-camera
enables electron-microscopic and electronographic investigation
simultaneously with measurement of the characteristic energy loss,

A high-voltage rectifier and a corresponding ion-source permits the
Card 1/5
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apparatus to be used as an ion-energy analyser, A power pump and
liquid nitrogen cooling enable low pressures of (3 to 5) x 10~ mmHg
to be maintained in the column of the analyser. For electrons and
ions with 75 kev energies, the dispersion is of the order of

0.2 mm/ev and the resolving power is 15000031 (0.5 ev). The
measured values of the characteristic energy losses in thin films

of different materials are tabulated in Table 1. For comparison,
the practical results obtained by G,Mollenstedt (Mo), L,.,Marton and
L.Leder (M and L) and Watanabe (W) at 25 to 35 kv are given in the
same table, Losses calculated by A,.,Ya,Vyatskin's formula (Ref,1ll)
(¢ = (150/a2)y for a cubic lattice, where a is the lattice
constant, 1n the reverse lattice vector) and by D,Pines!' formula
(Ref.,12) (hw = n(4TMne2/m)1/2 where N is Planck's constant,

m, e, n are the mass, charge and density of the valence electrons

respectively) are also given in the same table. The characteristic
energy losses of 75 kev electrons reflected from various materials
(aluminium, zinc, tantalum, nickel, %ybdenum. niocbium) are given

in Table 2, The pressure was 5 x 10™° mm Hg and the target

(3-4 mm wide and 0,08 - 0,10 mm thick) was heated by a d.c. current
to more than 1000°C, The temperature was controllable and was
Card 2/5
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measured by an optical pyrometer. For comparison, tesultz
(Ref.13) obtained by W.Klein (K) at 35 kev, (1 to 5) x 107* mm Hg
and 150 to 200°C are given in the same table. The energy loss -
dependence on temperature was investigated for nickel and iron
over the temperature range O to 1000°C, The energy loss of |
electrons in nickel did not depend on temperature, but in iron the
energy losses change by a "jump" at. the temperature corresponding
to the a -y transition (above 910°C). Thése results accord with
the results published by I,B,Borovskiy and V.V.Shmidt of the
Institut metallurgii im A.A.Baykova AN SSSR (Institute of
Metallurgy imeni A.A.,Baykov, AS USSR), There are 5 figures,

~

3 {ables and 16 references: 8 Soviet and 8 non-Soviet.

SUBMITTED: December 21, 1959
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24170 B006/BO
AUTHORS: Borovskiy, I. B., Kabanov, A. N., Kushnir, Yu. M.,
ghmidt, V. V. s '
TITLE: The Effect of Temperature on the Characteristic Energy
Losses of Electrons in Iron
PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960,

Vol. 38' No. 5, PpP. 1585-1587

TEXT: Borovskiy and Shmidt (Ref. 1) studied the fine structure of the main
K-absorption edge of X-rays in iron and found that when the abaorber is
heated beyond the a - y transition temperature (910 C) this structure is
much altered. A relation between the fine structure and the characteristic
energy losses of the eleotrons at room temperature was also discovered by
them. There are many publications dealing with the nature of the character-
istic energy losses of electrons when passing through thin films of matter.
Some of the models - the inelastic collisions with valence electrons, and
the interaction beiween the charged particles and the totality of the
valence electrons - are discussed in the introduction of the present paper.
Phis interaction leads to the excitation of collective oscillations of the

Card 1/3

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000927830003-9"



/ 2001 CIA-RDP86-00513R000927830003-9

e

e -
. \7\
83572
The Effect of Temperature on the Characteristic 5/056/60/038/005/005/050
Energy Losses of Eleatrons in Iron B0O06/BOT0

eleciron gas (plasma oscillations). The investigations degcribed in the
present paper show that a compromise between the following two points of
view may prove correct, namely, that the energy losses are due to the ex-
citation of plasma oscillations, or that they are due to gingle~electron
transitions between energy bands. The experimental method is described in
detail. An electrostatic analyzer of the eleciron velocities was used, J
shich had a resolution of 0.5 ev at an accelerating voltage of 75 kev. The
gamples were 0.08 - 0.10 mm thick, and the electron beam had an energy of
70 - 75 kev. The experiments were performed in vacuum {(5°10~ torr). The
characteristic energy losses of the electrong were meagured for the fol-
lowing temperatures of the samples: 200, 800", and 930 ¢. Two megsurements
for checking were made at 600°C. The curves taken at 20" and 930°c (Fig.)
show the energy losses (blackening of the photographic plate) as a function
- of the energy. The form of the curves is found to be independent of the
temperature. The first characteristic loss in a-Fe (cubic, body-centered,
a = 2.86 A) at 20°C 18 (7.520.7)ev; the following two lines at 14.8 and .
91.5 ev may be considered to be multiples of the first. In y-Fe (cubic,
face-centered, a = 3.60 A at 940 €) there are essential deviations. Here,
the first characteristic loss is (11.6#0.6)ev; the following lines at

/..x
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23 and 33 ev may again be taken to be itg multiples. A discussion of the
results from the points of view of single-electron transitions and the
excitation of plagma oscillations shows that further studies are necessary
for a final clarification of this effect. The numerical data of meagure-
ment are listed in two tables, There are 1 figure, 2 tables, and 15
referenceg: 4 Soviet, 7 Us, 1 German, 1 Japanese,

ASSOCIATION: Ingtitut metallurgii Akademii nauk SSSR
(Institute of Metallurgy of the Academy of Sciences USSR)

SUBMITTED: November 4, 1959
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: 5/560/61/0600/006/008/010 ;
7,9/09 E032/E314 :
/ \
AUTHORS ¢ Krasovakiy, V.I., Shklovskiy, Is5+, Gal'perin, Yu.I.,
Svotlitokiy, Yo.M., Kushnir, Yu.M, and .
“Dordovakly, G.A. ———

TITLE: Discovery of Approximately 10 keV Electrons in the
Upper Atmosphere

s e e

PERIODICAL: Akademiya SSSR. Iskusstvenyye sputniki Zemldi.
No. 6. Moscow, 1961, pp. 113 - 126

TEXT: Prior to experiments carried out with the aid of
artificial  Earth satellites, it was assumed that the natural
glow, heating, and ionization of the uppor atmosphere was largely
dua to hard eloctromagnetic radiation of solar origin. It was ,
considered that corpuscular radiation (protons, -particles and L
electrons) could only penotrate the atmosphere in the polar

regiona and thereby give rise to geomagnotic disturbances and

aurorae. It was found that aurorae wore frequently initiated

by protons with a considerable velocity spread. However, in

many cases, hydrogen-emission was not observed and the appearance

of aurorae was Provisionally associated with electrons having

Card 1/7
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Discovery of sees E032/E314

onorgies up to a few hundroda or thounands.of eV. An attempt
wan then made by Krasovakly et al (Ref. 3 =~ UFN, 6h, 425, 1958)
to dotoct these electrons from the third Soviet artificial
Earth satellites The apparatus comployoed consistod of two very
thin phosphors covored by aluminium foils. The scintillations
were recorded by photomultipliers and the amplified photo-
multiplier signal was stored and later tolemetored to Earth. ;
Owing to tho presence of the aluminium foils (which were of )

difforing thicknessos) it was possible to ostimate both the

intensity and tho enorgy of the electrons which were most |
offective in oxciting the phosphors. A particular foature of ’
this apparatus was that it was secnsitivie only to eloctrons and ’

did not respond to protons and photons of comparable cnergys

The apparatus indicated the presence of large electiron currents

at altitudes up to 900 km in the region of the southern part of

the Pacific Ocean, tho energy of these eloctrons being of the

order of 10 keV. These curronts were often 8o largoe that the

apparatus gave off-scale readings since such high currents ware

not oxpocted. In the case of these off-scale readings the energy

Card 2/7
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flux exceeded 100 erg cm~2sec™t at altitudes up to 1 900 km
from tho Earth's surface. Fig. 2 shows the calibration curves
for the two dotoctors employed in this experimont. The dashed

- 2
1ines correspond to aluminium foil of 0.8 x 10 3 g/ca” and the
continuous lines correspond to aluminium foil of

0.4 x 1073 g/cma. The numbers on those lines indicato the

energy of the oclectrons 4n keV. Thene calibration curvea

were obtained in laboratory experiments using parallel beams

of mono-ensrgotic electrons. The current density of monochromatic

electrons (A/cmz) is plotted along the vertical axis and the
telomotric channel number, which is proportional to the
logarithm of the photomultiplier current, along

the horizontal axis. Fige. 3 shows the difforence AK between
the logarithmic-scale divisions of the two detectors as a
function of the energy of tho electrons used in the calibration.
The ratio of the photo-currents of the two detoectors depends

on the energy of the eolectrons or, more precisely, on the form
of the energy spectrum. This relation was determined in

Card 3/7
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proliminnry laboratory exporiments with mono-cnergotic ecloctrons.

The form of the energy spectrum recorded by the satellite 18

unknown and comparison of the roadings producod by the two ;
detectors can only be used to estimate an equivalent cnoergy-.

This equivalent energy Ecquiv is defined a3 the energy of a

monochromatic peam which gives the samo photo-current ratio for :
the two detectors as the observed value. Procceding along
these lines one can also dofine an oquxvulont current and an 3
equivalont energy flux. It can easily be shown that theso ;
nquivalent qunntitioa give, in fact, the lower 1imits of the L
measured qunntition. Conuidorntion of the tolcmetric records,
s number of which are roproducod in the present paper, showed
that the most frequently recorded energies occurred in the
noighbourhood of 1l xeV. Since tho sensitivity of the
- apparatus is considerably higher for high=-onergy electrons, it
! follows that in the case of non-monochromntlc electrons the

maximum flux corresponds to an energy below 14 xeV. This .
maximum can be deternined if some onqrgy-distribution function
Cord 4/7
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ia wsumed. It is estimated that the energy flux associated
with those ecurrcnts, which may reach thoe lower layers of the

atmosphere, is at loast 1 org em 280c™*.  The discovery of - ' i

large currents of 10 koV electrons is of particular importance
to tho understanding of many geophysical phenomona. Fot | :
oXample, it is interecsting to note that appreciable ' ) '
intensities of such clectrons first appear at the geomagnetic :
latitude at which increased ionization was previously recorded
in the F-layer and which could not be sxplained by hard L |
olectromagnetic radiation of solar origin. Tho oxistence of
these olectron curronts may lead to the explanation of ionization
irregularities in tho upper atmosphere. Acknowledgments are
made to S.5h. Dolginov, V.V, Beletskiy and Yu.V. Zonov for
determining the orientation of the apparatis relative to the
magnetic field. -Thoere aro 11 figures and 15 references: hd

12 Soviot and 3 non-Soviet. ' :

SUBMITTED:  Decomber 9, 1959
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& L/. 8300 D2C7/7:04
AUTHORS : Der-Shvarts, G.V., Kushnir, Yu.lM. Rozenfel:d, L.B.,

- Zaytsev, P.V., Bezlenkin, S.V., Trutneva, I.S.,
}zlenkly, S.A., Tizov, L.A.

TITLE: Certain problems of refliex electron microscopy

FRIODICAL: Radiotekhnika i elektronika, v. b, no., 8, 19<1,
1388 - 1363

TOXT: This paper was presented ut the 3rd All-Union Confrience

“n clectron wmicroscepy, beningrad, Qctober 19¢l. The present arti-

<le deseribes an electron reflex mizroscope based on the design by

M  TRert, R Martv. ®. Saporte (Ref, 1: C. r. Acad. Sci. 19%5, 240, ‘
20, 1975) wno have shown *het by =ilting the illumination systenm

by 15 - 20° in a reflsx mjﬁros" 'pe, & good imesge may be obtained

with small deformetion of thescale and a large useful image areas

The main deficiency of such & s;,:-;tem in an eleciron microscepe is

the chromatic aberration; :ithe aberration can be reduced, by reduc-

Card 1/5
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Cirrtain problems of reflex ... D207/D304

ng the diaphragm aperture of the abjiective which in turn reduces
onsiderably the picture iliumination. In the described nmicroacope
the increased :llumination was obtained by designing a nore effec-
tive electron gun and by utilizaing o light intensifier. Since the
definition of a reflex microscope 1@ determined by the diaphragn

af the objective, which ma2ans that in an electron microscope the
sfficiency of the electron gun is determined not by electron bright-
ness but by the current density of the sample, 3everal types of gun
were investigated; it was found thut triple electirode guns of spe-
~iul construction produce a nuch greater current density than the
standard guns normally used 1n ele:cro‘ microsxompes. The special
feature of such a gun is the conical Uvanc of the focussing elec-
trode., Tne dependence of current dnn 3i-y 3 at the cross-over point
of the anode current was determined for electrode angles a of 609,
90° and 120° with depth of penetration h of the tip of thecathode
filement (filament dia. 0.12 mm) with respect  the cone apex, as

a parameter for maximum current density at U = 60 kV. The tempera-
ture of the cathode was 2800CK. The cptimum results obtaincd are

O =

Courd 2/5
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Certain protiwms of refliex ... DeQ7/ D504
bation potentials, normally evaluated oy Bertsin s uethod. It may

. be shown, huwever, that this metinod does not determing h exac
bourdary conditions necsssury ICT dol\‘n the wrobler. of -he Lapla- ’
ce cquotion for operturbaticn potenilals, This probism ray te so olved
exazily oniy vw..en it 15 asgumsd that the perturbation is very
smell. The wed.fied Morhisu funiticng may be teon reduced to the
sume of Heysel functlons. whose “erms are mulsiplied by the para-
meter of the Mothieu equaticn. In thelr analysis tne Lutllor s con-
ciuded *that there is no  cenerei rzethed for evalualing the pertur-
bation petentials and used the insegral of an ordinary ley<r ic de~-
termine them in the near azial !CLIOH. The details of the analysis
gre not gven, The poles used nad the gzometrical for: with g/d

ratic of 1.5 [Abstractor®s ncts: Symbols d and s not defined ). The
authors algo thcStlgatLd the filter lenses 1n an attempt o in-
crease the resclution of the reflex mLcr seope. In *their analysis
fAbutra Tor‘s notves Deta4¢s rLoT h:venv they used the mathematical
model of singie electrostatic lonezes of W, Glascr snd P. Schiske
(Ref. 1%: Optzik, 1954, 11, 9, 4208 19,i,1;, 10, 453; 1955, 12, 5,
253) and of K. Rttdenberg (Rer. is: J. Franklin Inst. 1948, 246, 4,

, Card 4/5
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Scanning electron microscopesen X-ray microanalyzer. IszAN SS.;SE; 6)
Ser.fiz. 25 noe6:1695-700 Je 161, MIRA
(X~-ray microscope)
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: : ghssrem vior {Fip. 5 oand B i
. . e a a R 1 3 % LN S .

canglots Yoo L 2ATIng J.BQCOA:} - th o Yaroaway frem tha C"r.'lc"‘l
Lomewhas balow the anilytizal lers, anc 19 28 e= v
Saoine g AN e - e

sxis that only tunse ¢lectrons will pats o
= 3 Ln [ R
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method
s (R__,). Changing the poternl of the
opt
e ectrode of the analytical lens w

image of the oli anonly change tis
unchanged. ; adjusting oplimum :on?1r}uq3 !
alestrons and by ruarnunugs change of the o
rusber of elecirons puscing through tne seswn
nosgible to obtain eagily intormation Qn the
4ra on tne intensity of the spestrai lings.
ahes ueing a seni-tragdper=nt fluoreszent :3;1”.7?."\7'
multiplier and an automatyc electronis potepzlgm:.yr
(BPY-0.4). Fig. ¢ snows & diagram of the 4i

the elactron gun, onl &: the device for o
erergy spectra. Both : are adjustable T
to a width that is t to let the who'le
pictures of the Spectirum moay be taren w1th‘tng .
‘i vacuum. A movable photcgraphic plate holder o

) 1 €Al LAl 3ed throu
voth recording metholds.  After the electron bearn

second siit, it hits the seni-trangparent rlucres:
o1 . M . T r S : 3, -
aftorglow. The coior ~f the afterglow wnd Lne 8;
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Ubjective Terording methodg - ' 3117/5212

he Sensitivity of the Photocathode of the ¢37 (Fxy) Sultipliex, of tyre
18). Organic glasg wag used ag light conductor. 7Dhe Signal of th& FEU
lier ig amplified by o g-o emplifier v (y) .. 18 ted to the input
balancing cathode foilower i =(E{P,‘. Thig jg uzed to coordinate the
1Zier regigsop und that of the Potentiometur EPP-0.9, 1ppe change of
centregl electrode potential of the Snalytical lany 728 done, with a AN

) pPotentiometop, The totgl revistance of the rolentivzeter wes 20 kilchmg
d itg linearity Jeliow  The Potentiometor ;g4 fed frem g ‘oattery62 (}32)

jv]

[ R Y
3 g

s

of tyre TAC (345) having a voliage of 150 4, The “igh-voltage divider 9.2

Dacde 1% Pessidie ¢ obtuinfthe wanted conditiong foy the analytical leps,
according +o the curront used for the electron boeam. 7The battery (B )y
which wag connected 1o tyo 8lectron 8un circuit, wagq used for Tecerding
8tandards fop the energy sppotra, A ehange of the Tesigtange R, made it

boseible tg adjuet the aurrent of ¢he eleatron bean ag negessary, The

-golutien of the Blhalymep WeB <+140,000 ; 1 8nd the dispersion 0.2 nm qy=!,
Another &réiole wi}} 'eport on the &pplication of the “nalyser with g devige '
for objeative estimation of the linuwg g1 BNBrey 8yeatrg, There are 3 -
Tigurey spd 5 fef'erengeg, 3 Bovietehlge and 2 hon=Govietaylog,
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KUSHNIR, Yu.M.; KABANOV, A.N.

Use of an electrostatic analyzer for studying the energy spectra of

electrons reflected from metals. Izv.AN SSSR.Ser.fiz. 25 no.6:

752=753 Je 161, (MIRA 14:6)
(Elqctrostatics) (Electrons—Spectra) (Electronic measuremerts)
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L - B104/B102
AUTHORS : Kughnir, Yu. M., Fetisov, D. V,, Rozenfel'd, L. B., and
Rozenfel'd, A. M.
TITLE: Domestic electron microscopes for direct examination of

compact objects
PERIODICAL:s Zavodskaya taboratoriya, v. 27, no. 12, 1961, 1528 - 1539

TEXT: The first part of this review paper deals with field-emission d(
picroscopes. A migroscope of A. M. Rozenfel'd and P. V. Zaytsev

(Izvestiya AN SSSR, mer. fizich. (in print)) and designed for testing
thermionic and secondary-electron emitters is described. It differs from

the 33M-T5(EEM-75) microscope in its vacuum gystem (10'6 mm Hg) and
magnetic objective lens (Fig. 1). 40 kv can be applied between the
cathode and anode(distance 2.5 mm) of the objective lens. The resolution
can thus be increased to 350 - 400 § The objective lens permits the

use of both electron and ion sources (Fig. 3). Air, hydrogen, helium,
argon, and other ions can be used for exclting secondary electron emission,

card 1/5
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In this case, the resolution is approximately 2000 %. For the 33M-50 Lf{

(EEM-50) microscope, an electrostatic immersion objective is being
developed, which is designed to stretch and heat the-specimen during

examination., It can also be used for taking motion pictures of rapid
processes. A field-emission microscope with electrostatic optics, de-~
veloped by B, I, Popov and A. V. Druzhinin (2-e Soveshchaniye po elek-
tronnoy mikroskopii, Nauchno-tekhnicheskoye obshchestvo im. A, S. Popov
(annotatsii dokladov), M. {1958); Radiotekhnika i elektronika, no. 8
(1958)), is mentioned. The second part of this paper deals with reflec-
ting electron microscopes which are known to operate like optical reflect-
ing microscopes and have no high resolution owing to the large scattering
of electron energies after reflection. At present, neither Russia nor
other countries have such industrial electron microscopes. Some Japanese,
British, and Russian transmission electron microscopes have attachments
for observations in reflected light (53M-100(UEM-100); YzMg-100(UEMB-100);
JIMBA00 (UEMV-100)), The third papt deals with scanning microscopes
whose resolution reaches 500 - 200 § when operating with secondary
electrons. When operating with X-rays, the resolvable distance is

Card 2/5
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approximately 1 - . A resolution of approximately 800 R was obtained for
some objects examined under Soviet scanning microscopes with X-ray
analyzers. These microscopes play an important role in the investigation
of p-n junctions. The direct X-ray image was studied in previous
experiments. 1In this case, the electrode probe scans & certain part of
the specimen surface (0.%3.0.3 mm). 50 pictures per sec can be developed
with3s = 2 (35LKB2B) kinescope. Microchemical analyses with scanning
microscopes are also described. The fourth part of the paper deals with
reflection electron microscopes, in which accelerated electrons are slowed
down and reflected in the microfield of the specimen, The image 1is j
determined by this microfield. The theoretical resolution of these }
microscopes is approximately 1000 ®. Decmestic microscopes differ from L><f ‘

e i i B i b —

foreign types in that the images are produced in the vacuum part, where-
by the quality of microphotographs is easentially improved. Lagnification
js about c000. There are 10 figures and 25 refereaces: 16 Soviet and 9
non-Soviet. The threc most recent references to English-language publi-
cations read as follows: D. A. Melford a. P. Duncumb. tetallurgia, 59,
205 (1960); P. Duncumb. Brit. J. Appl. Phys., 10, 420 (1959); 11, 169

T
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(1960). >/ |
Fig. 1. Emission microscope for examination of thermionic and secondary-
.electron emitters.

Legend: (1) Cathode of immersion
objective; §2; focusing electrode;
(3) onodej (4) diaphragm, (5) pro-
jection lensj (6) screen of finite
representation; (7) photoplate; (8)
and (9) cathode and anode of sourcew

of primary electrons.
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Fig. 2. M j
g 2 Ma§netio objective for emission microscope.

Legend: (1) cathode ;
i (2) anode; (3) u
- Pper pole
of non-magnetic material; (5) lower pole Bhge; (ggogiagﬁzaring insertion

Fig. 3. Objective with ion source,

Legend: (1) ang (2) a
R 1 node and cathode of i
and anode of objective; (5) pole shoes of oggegzrcge' (3) and (4 eathode

z\‘
VZi

N

'

Fig, 2

Mg, 3
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LUTHOR: rusnnir, Yu.x..
TITLIZ: Zicciron microscopy (4 short survey of the present
state of iastrumentation, sonme of the a?plic¢tlons ~
and related vrovlems of clectron optics)

————— N

rIZRICDICLIL: Radiotekhnika i elektronika, no. 5, 19¢2, 747 - 781
TZiZy & survey oresenved at the 31‘:1
11

..i~Union Conference on elec-
tron-microscopy (Octobver 1960). '

2
4
modarn Vestern and Soviet types

are presented: Standard high- unu low=-volteage, e‘ect“on-=h¢so10n,
scenning, reflex and nirror electron nicroscores, tozether with the L//
: PE cal data of some Soviet-bloc gnd non-Soviet-bloc instruments
vz on tag nrinciples of eleciron-mi croscopy. The latter include
ez on aaxlyzars, phase anc electir interlerometer nicroscones,
mieroanalyzers and elec uronog;‘an i, Thcre are 17 figures, 3
and 204 reference

"
H
'J
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AUTHORS: Kushnir, Yu, M., Fetisov, D. V., Raspletin, K. X., L
' Pochtarev, B. I., Spektor, P. U., Curova, R. P., Tokarev,
1. Do' OGiPOV| v. N-. and P3V1°V, Ve A .

TITLE: A modified raater microacope - local X-ray microanaiyzer :
and its use o :

. PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, V. 27,
no. 3, 1963, 415-419 ' . .

TEXT: A modified scanning electron microscope - local X-ray wmicroanglyzer -
is described briefly, and a few data are on its use in investigating”’
metals, minerals and semiconductors presented. The crystal X-ray .
_gpectrometer of tha apparatus makes it possible to snalyze the radiation

of elements from magnesiun to uranium. The dead time of the counter tube:
does not permit of obtaining quelitetive X-ray patterns vhen the B
scanning velocitim are high. The authora therefore developed a system of
slow scanning which provides a scanning field with a 1 : 1 format and &
rcsolution of 200 - 300 lines at 1 frame/min. The area of the scanning
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"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000927830003-9

,:2&?“2!‘ S w‘«tm‘iﬁ #1""" UL fﬁ’“ 13037 “*wﬂﬁ: i HRASHE A S RO SR T B G B s 2T

5/046/63/027,/003/020/025
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field on the object amounts to 0.04 to 0.25 mmz. Under these conditions,

the dead time of the counter tube imposes practically no limit on the
resolution of the characteristic X-raya patterns. 4 block of slow sweeps
‘servos for obgerving the images visually, and io provided with a moving
film camera with a large afterglow. A& secordmoving film camera, .
synchronized with the first, records the imsges photographically; it
focusea the spot sharply and has a high accelerating voltage, The
characteristic X-ray pattern wero also recorded using an Nal-crystal )
scintillation counter which worked satisfactorily at wavelengths below -
1.5 %. The sharpness and contrast &' the images obtained due to the
secondary electrons were increased by a specianl device for correcting the

froquency characteristios of the video amplifier block. This was done by .

filtering out signals between 25 and 150 cpo and those near to § les.

The improvements of the basic elements of the X-ray microanalywer made it
possible to obtain charaoterietic X-rays patterns for the first time, tmd

to undertake comparitive studies of a few objects on the basis of the
microphotographs. Besides making it possible to obtain reflected

characteyistig eleotron beam and X-ray patterns for macroscopic surfaces, . '

the inatrument also permits the vizualization of p ~ n transitions in

_e.‘.mu"l
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semiconductora.' 4The band width of the barriar layer depends on the

applied voltage ang °an eanily be datermined. The authorsg &re now Working
0 »develop & ragter microeoo)_:’e = logal X-ray @nalyzer ag an indugtris}
model; thig will faature Ragrietjc °ptics, thug making 1t Pogaible tq

aghieve high ¥esolution gpq & much highep currant density in the elect=qn’
Probe, . Thepg are 5 figures, , ' , R

e .
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RUSHNIR, Yu.M.; FETISOV, D,V,; DER-SHVARTS, G,V,; POCHTAREV, B,I.; TOKAREV, P.D.;
RASPLETIN, K.K.; SPEKTOR, F.U.; GUROVA, R.P.; POSTNIKOV, Ye.B.;
OSIPOV, V,N.; PAVLOV, V,A.; POGUDINA, M.V,

Combined scanning electron microscope and X-ray microanalyzer with

magnetic eloctron optics, Izv, AN SSSR. Ser, fiz, 27 no,9:

1166-1172 S ‘63, (MIRA 16319)
(Electron microscope) (X-ray spectroscopy)
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© ACCESSION NR: AP3007823 8/0048/63/027/009/1184/1187 57 -
55 .
AUTIIOR: Rozenfel'd, L.B.; Kushnir,Yu.M,; Zaytsov,P.V,; Titov,L,A.; Bezlepkin,S,V,;
Polyak, E.V, B ataiicr oid
™
TITLE: Reflecting electron microscope adapted for examination of strained spoci- .
mens /ﬁoport, Fourth All-Union Conforence on Electron Microscopy held in Sumy® . -

12-14 March 1963/ ;
SOURCE: AN SSSR, Izv.Ser.fizicheskaya, v.27, no.9, 1963, 1184-1187

TOPIC_TAGS: electron microscopy, strain, strength of matetial

4 ) 3
- ABSTRACT: The pnaper gives the results of testing a reflecting electron microscope ]

adapted for ohscrvation of strained specimens. A reflecting elm‘
described earlicr (Radliotekhnika i elektronika, No.8, 1359, 1951 and Zavedskaya
laboratoriya, 27, 1528, 1961) with a maximum tilt angle of 220 was modified for
this purposc by provision of a special object holder end incorporation of a two-~
siit projector lens to provide better rescution over the entire field. The pti-
mum shape for the specimens was found on the Basis of extensive experimentation;
this 1is shown in Figure 1 of the Enclosure. The specimen holder and straining de-

et e
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KUSHNIR, Yu.M.; KABANOV, A.N.; IEVKIN, N.P.; CHERNOVA-STOLYAROVA, Ye,Ye,
Electron spectrograph for the EG-1C0A electron diffraction camera.
Izv, AN SSSR. Ser. fiz, 27 no0.9:1196-1198 5 163, (MIRA 16:9)
(Electron diffraction apparatus) (Electrons—Spectra)
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AUSHNIR, Tu.M.; KABANOY, A.N.; KRUTYAKUVA, L.M.; TAASOVA, L.V.

Elastlc and inolastic soattering of refleated electrons.(éa.m‘q)
AN 8SSR. Ser, fis. 27 10,911235-1238 8§ '63.
(Electrons--Scattering)
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AGCESSION NR: AP4043680 $/0109/64/009/008/1458/1464 '
. AUTHOR: Rozenfel'd, L. Bei Kushnir, Yu. M. i

TITLE: Elementary theory of reflection of electrons by a solid-body surface
(spatial distribution}

' SOURCE: Radiotekhnika i clektronika, v. 9, no. 8, 1964, 1458-1464
TOPIC TAGS: clectron reflection, electron theory, clectron reflection by solid

ABSTRACT: Bascd on the recent theory of the inclastic gcattering of clectrons
by a solid body, a8 developed by T. K. Everhart (J. Appl. Phys., 1960, 31, 8,
1483) and N. G. Nakhodkin, et al. (Fizika tverdogo tela, 1962, 4, 6, 1514), a
new theory of the spatial distribution of reflected electrons is prescnted.
Formulas aro developed {or estimating the angular distribution of all roflected
clectrons, or - a. part of them having encrgies within a specificd rangos the
distribution depends on the angle of incidence of the primary clectrons; the
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- electrons may be reflected by the solid-body proper or by a thin film covering its’
: surface. Estimated spatial-distribution diagrams agree qualitatively with some
i published experimental diagrams. Quantitative discrepancies are explained. '"In

: conclusion, the authors wish to thank 7. P, Rachkov, N. B. Kagan, G. D. .
_ Pravdolyubova, and T. I. Rukavishnikova for their help with the calculations and -
drawing diagrams." Orig. art, has: 4 figures and 24 formulas.
' ASSOCIATION: none
; ]

' SUBMITTED: 08Juné3 ENCL: 00

. SUB CODE: NP ~ NOREF sOovV: 003 OTHER: 003
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ROZENFEL'D, _.B., KUCHNIR, Yu,M,

43 iy,

Flementary theory of the reflesction of electrons from the surfacs of
a solid (spatial distribution), Radictekh. 1 elsktron, 9 ne.8: 1458
1464 Ag 6. (MIRA 17:10)
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KUSHNIR, Yu.M.; ROZENFEL'D, A.M.; ZAYTSEV, P.V.; KOP'YEVA, N.A.; ROZENFEL'D, L,B,

Attachment for the ERM-50 emission microsc
enitters, Zav,lab, 30 no,12:1512-1513 '6z<.ape for @tudying econdary

(MIRA 18+1)
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KUSHNIR, Yu.M.; FETISOV, D.V.; DER-SHVARTS, G.V.; PUCHTAREV, B,I.; TOKAREV, P.D,:
RASPIETIN, K.K.; GUROVA, R.P.; POSTNIKOV, Ye.B.

The REMP-1 scanning-type elsctronic microprobe instrument, Zav,lab, 30
n0.12:1510-1512 164, (MIRA 1821)
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Study of ion-electron emission energy spectra using an elestronic
emission microscope, Radiotekh. i elektron. 11 no. 21287-290
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TITLE: Investigation of the energy spectra of ion-elactron emission in an emiasiont~
type electron microscope :

ORG: none

SOURCE: Radiotekhnika i elektronika, v. 11, no. 2, 1966, 287-290

TOPIC TAGS: electron microscope, enargy spectrum, ion boinbardmené

spectra of secondary electrons arising from the bombardment of specimens by 2
positive~-ion beam, in'an electron emission microscope. Energy spectra of W, Ma,
Ta, Ti, Ni, brass were studied (preheated to 200—~300C); bombardment by ions of

that the minimum enargy spread of the secondary electrons occurred with the lowest
(5 kev) primary energy and the greatest (16°) grazing angle. Orig. art. has:
5 figures. ‘0 j

Ve

|SuB CODE: 09 / SUBM DATE: 08Junb3 | ORIG REF: 001 / OTH REF: 004

ng;d l[l'Q)LQf IR UDC: 537.533,35

ABSTRACT: The results are preaented of an experimantal investigation of the energy

air, He, A with energies of 5—10 kev; primary-beam angle, 6—16°. It was found -
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TITLE: The MESEM=A-40 glectrostatic glectron microgcope energy analyzer /Report,
Fifth All-Union Conference on Electron Hicroacopy held in Sumy 6-8 July 1965/ ;ﬂﬁ-

SOURCE: AN SSSR. Izvestlya, Seriya fizicheskaya, v. 30, no. 5, 1966, 764-765

TOPIC TAGS: electron microscope, electron diffraction, electron scattering,
inelastic scattering, electron encrgy

ABSTRACT: A typo MESEM-40 electrostatic electrcn microscopo, described olscwhere by
V.I.Milyutin, D.V.Fetisov, K.K.Raspletin, F.U.Spektor, and B.I. Pochtarev (Izv. AN

[“Acc 'Nre apsolseo (AN SOUICE CODB: UR/0048/66/030/005/0764/0765
AUTHOR: Kabanov, A. N.; Fotisov, D, V.; Tokarev, P. D.; Glushkova, E. D.; Kushnir,
Yu. M. - e
ORG: none ’ -
b

SSSR. Ser. fiz., 23, 454 (1959)), has been modifiecd for usc as an electrostatic enéfgy

analyzer for investigntion of inelastic scattering of electrons. The modified in-
strument can also be used as an electron diffraction camera. Two auxiliary sections
were fabricated to replace the section of the MESEM-40 microscope that contains the

contains the condensing lens for work with electron reflection. Thie other auxiliary
gection contains tho spocimen holder, the mechanism for controlling the motion of the

Card 1/2

objective, intermediate, amd projection lenses. Oue awxiliary section 1s inclined and

s

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000927830003-9"



S S TP hre e e e e Tty

"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000927830003-9

L 36554-66 L

ACC NR:  AP6015760 <

slit, the objective, and the analyzer lens. The accelecrating potential can be con~
tinuously varied; its maximum valuo is 40 kV. The microscope can produce light field,
dark field, and steroscopic images at magnifications from 3000 to 11 000 and with a
resolution of 40-50 A. The energy resolution of the analyzer is 0.5-0.7 eV. The
electron microscope images, electron diffraction patterns, and electron energy spectre
are recorded photographically. Orig. art. has: 1 figure.

. SUB CODE: 20/ . SURM DATE: 00/ ) ORIG REF: 002/ OTH REF: 003
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INVENTOR: Kushnir, Yu. M., Rozenfel'd, L. B.; Der-Shvarts, G. V.; Kagan, I, B. 3
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ORG: none

TITLE: Microscope of the ilon emimsion type. .Class 21, No, 184366

SOURCE: Izobret prom obraz tov zn, no. 15, 1966, 63-6k

TOPIC TAGS: microscope, field emission microscope, on. Lomiasions
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ABSTRACT: The proposed microscope of Lhe don emissicn tvpe contains nn axdcyrmotrie
electrostatic opticnl system, & diaphragm, o device for ceparating lons of specific

»

electron multiplier, an amplifier, ond g vecording vnii (see Pig. 1), To Incresae
microscope resolution and to make possible the cbservetion of the distribution of
various chemical elements on the surface of the semple, o scanning system, synchronized
with the control unit and adritilnu through the dlaphr ¢ e for

every cloment, 1s used in the mieroscope. For the anmo duvice which

mass fron the ion beam, an ion collector, such as the {lrst dynads of a secondary

o

- | Cord___3/2 , L UDC:  621.385.833
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1 - Diaphregm; 2 - sysiem for separating
1 :

i \ ons f ogpecific cvoss from the fon bewn;
_ é al e 3 = fon cellector; b« amplifier;
)
i
(Ll e 20

!5 ~ recorling mnlt; 6 - scanning oysten.

4 i.

separaten the lons of Bpecki‘['ic DAL S frow tte lon beanm in plnced between the ail:hrogm
and the ion collector. Orig. art, has: 1 figure, (Jr]

SUB CODE: 20/ SUEM DATE: 25B8epbl/
Card  2/2 'b“fr’ﬁv‘ - . -
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(6 ' 3112/3102
AUTHCR: Kushnirchuk, I. F.
TITLE A partial differential equation of hrigher order

553I02ICAL:  Axademiys nauk S5SR. Doklady, v. 145, no. 4, 1962, 727 -730

Tu47: The equation JL

n l..m e

‘;- P, (x) @ f/aw‘ n-k 2 (w,x)al+mf/aw 3x = nlw,x) (5)

%=0 1+m n—1 »
nsidered. After demons ..ro.t*ng the uniqueness of tne Cauchy probdlem .

[]e]
sertaining to Eq. (5), the author shows that Eq. (5) can be reduced to

ne 2ianchi equation (-1)na“F/at1...atn‘+ 2 q.(y)' = h(v) fg?
Ki{n1 & K
n = 3 by the transformation w = wo4-? c(g)dj = Yyt Yotyrsts,
X5
X=X - t, - t, - t3' There is 1 figure.
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1883401 A7I0N:  Charnovitskiy gosudarsivennyy universitet {Chernovtsy State
Card 1/2 University)
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[]
PRESDUTRD . g 7 V6 .
FRISENTE W7 warea 10, 1962, vy v. I, Szirnov, Acedemician
SUBNITTZD: March 6, 1962 (/L:
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!

’ Cauchy problem for equationa of higher order with multiple ’
characteristics. Pribl. motod, resh. diff. urav. no.1s54-59
163 (MIRA 1822)
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KUSHNTRCHUK, T.F.

Cauchy problem for a class of partial dfrerential cquatjcn?
fo higher order. Dop. AN URSR no.6:720-725 ¥63 (MIRA 17¢7)

1. Chernovitskly gosudarstvernyy universitet. Preds‘%av’lano
ekademikom AN UkrSSR B.V. Gnedenko [Hniedenko, B.V.]
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Characteristica of ona differentlal eruntion of high order,

ra o N0e2870~ Y64, ‘
Pribl.metodsresh.diff.urave n0,2:70-84 164 (MIRA 18:4)
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TITLE: The Cauchy pmblem tor one n-th order partial differential equation | .

i

SOQURCE:; Sibirskiy matgmaticheskxy zhurnal, v. 5, no. 5, 1964, 1061-1070

TOPIC TAGS: partial difké'éét;tigi. 'e‘q'aai_mn., Cauchy problem, differential equation, =~ "

successive approxxmat‘on

- &BSTRACT The author derives an expﬁcxt solution to the Cauchy pmblem for

the equation -

H'(;,;*M (x);;){(w. x)::o 'A , (1}

1=t

with the initial conditions:

R -
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where x(0£x<b} is rnal and w is complex (and contained in & singly connected
domain G; moreover, it i8 -gssumed that

ME =AY =L ool G, (3)

where k(x} ig a comple): vnlued (in particular, real) n-1 times differentiable func-
tion or [0, bJand the ( (j=1,2,... ,n) are different complex (in particular, real)
numbers. For the case of constant coefficicnts py. the solution is

(A= g»,).n —1), | S B

Fe, x) = ("— ;)‘H 2 f. (w 4 Ly:}-{— o
SO Bdfleewn @
At SR
(A S n—mmty £ '
+§‘_, (- E)“""" E — %_gdz. dfamiess ;;i
U | S S R | R
: fmt ‘ N ' ' T .
‘ ’n;ﬂ'f - - ) - ‘. = 3 ‘ : c"
o § ;fu(w'f'(l:—l«-«m)xn-ms +k‘§m“( """"““}x‘.‘*"{'l"x)d"“““‘“' R
] . I ) o ' - :
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Determnmts can be used to reduce formula (4) to tha rcr:m'-

SR AR | |
- ) s er -{'"f,"— AT BRI {-) IR T T P T
"H M
- A,M(xam_a(m o Anm (ae)

where ‘45_“(” (h— (}.,) 1t — !) [c, (w + (& bi—erid) Kamngr +

N )

+ 2‘ ("k""}v&-{-l)xi-{-i'{'&lle Sn-dl 2, veey O—nt;
lm—m{-;‘ ;

where “5«(&:§=‘(A- (3'1) a—fe(@+ bt} - for m=0 and A is the (n-m}-th order
Vandermonde determinant in which the entries in the gecond row are the numbersg
A1, Agy- oo Ko For the case of Pi that are functions of %, the solution takes

Cued 3/6
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e § -fn(m+ A west 3 { x‘md&)dx..ﬁm—
o : ks p—rrt XK ..
i ¢ ]
Rt et ettt it oo . PR
'+ x4 Mﬁ":‘..’ﬁ}f , :,2 = (e § dene oo
fung I-: ,““‘ srl=g ﬂ } "7‘1} p- ¢ )

» '&Sc“&fu (w+m§M MOkt 3 "qﬁﬂx&@dﬁ)dx@;
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: e -M!- e

The soiutton cbtamed by the’ author plays the role of the zero-th order of approxi~ e
: mauon for successlve approximations apphed to the equation
 Cardd/6
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é pa(x} "’";5;;:{" 2l 'f‘j‘ et (wx)...g(ﬁ, M[, -
ol el o E Pim LW P wh(w s} pex {6}

I}«-—t :

with the expression:

'—'—'1 X} — uf, X f:3 et ) ) ol . - EETY
IE-veg)eamgnompet X weig: o

substituted for the higher-order terma, where the (x} {j=1,2,... ,n) are the
roots of the characteristic equation and are naturallj’r agsumed to be different and

Card 5/8

the WYy (x) contain up to (n-1)-th order incluaive derivatives of these roots. It :
is noted that the resultz of this article can be used to prove local equivalence of
the operator R |
e 0N S o g B ,

B= —-—M(xte—) + S Pl

. E‘(G'I S .dw obpmme dur 3 -

B
i ETe s
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" to the simple operatcr

4';:,_13‘ (f;gg(s}'i)'

——iﬁ the class of operaﬁor-‘analytie funetfona, ~"The autfior would Hke to thank— —

M K. Fage for his direction of- thg: wcrk and heip durirxg ite fcrmulatxon wipy R
Omg art. has: 18 equat:ons L v
" ASSQOCIATION: None '

. SUBMITTED: 30May63 .~~~ ENCL: 00
' SUB CODE: MA "~ NO REF SOV: 005 OTHER: 001
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AUTHOR: Grabin, V, F.;’Ynail'yev, V. G,; Kushnirenko, A.; Zamkov, V. N,; Gordonnaya,

A, A, o : = R

§

ORG: Institute of Elcctric Welding im, Ye. O. Paton, AN UkrSSR (Institut elektrosvarki im.
Ye. O, Patona AN UkrSSR) :

TITLE: Kinetics of phase transformations ‘}n_welded joints of VTI5 titanium alloy
/ /e 27

SOURCE: Avtomaticheskaya svarka, no.lb, 1966, 10-15

TOPIC TAGS: titanium alloy, phase composition, metal joining, weld evaluation / VTI5
v titanium alloy, EG-100A electron diffraction camera
i > 140 . \©

ABSTRACT: e mechanical properties of the welded joints of this alloy are largely deter-

1 mjped by the decomposition of £ -phase and the properties of tho products of its transform-
atipn. Hence, the determination of the temperature intervals of formation of these products an
.of " eir effect on weld pro sertics is highly important, since it makes possible not only the
dggessment of the role played by intermediate phases in the embrittlement of weld metal but
algp tho dotermination of the ways and means of perfocting the welding techniques so as to —

uUDC: 621, 791:620. 181:669. 295
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agsure welds of improved quality. Accordingly, the authors i vestigated the kinetics of the
p-phase in welded joints (obtained by submerged arc welding)/6f VTI5 alloy under continuous
heating. To this end the welded joints were subjected to dilatomietric studies (with the aid of
a vacuum differential dilatometer); the phase composition was investigated with the aid of an
EG-100A electron diffraction camorég; and the microstructure, with the aid of optical and
electron microscopes. Findings: tho presence of the martensite transformation-w at 450°C
and the possibility of the formation of TiCry during continuous heating are established, It is
further shown that the impact strength and plasticity of these welded joints may be optimized
by quenching from 900°C since then the temperature interval of transformation is lower
(~ 200-350°C) while the temperature interval ofet B tranéformntiqnf__{s:highé’i' (800-840°C). Orig.
art. has: 7 figures, 1 table,

SUB CODE: 13,\\,10/ SUBM DATE: 19Nov65/ ORIG REF: 007/ OTH REF: 003
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VONSOVSKIY, S.V.; IRKHIN, Yu.P,; KUSHHIRENKO, A.H.; TUROV, Yh.A,

Multielectron theory of semiconductors. Ph?t l. PMiz.mot. 1
metalloved.3 no.3:385-394 156, (MIRA 10:3)

1, Institut fiziki metallov Ural'skogo filiala AN SSSR,
(¥1ectrons) (Semiconductors)
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PTITLIS: BExcitad Staten in an Atomic Sem. conductor in o liulti-
electron Model (Vozbuzhdennyye gostoyaniya atonnero

poluprovoénika v nnogoelektronnoy modeli)

PERIODICAL: Fizika Metallov 1 sotallovedenliye, 1957, Vol V, Nr 3,
pp 395-401 (USSR)

ABSTRACT: Configuration space concepts are applied to an inherent
semiconductor, in which each lattice site is assumed
occupied by two (nonodegenerate) s-state electrons
wlth antlparallel epin projections. The fivat exclted
p state (asswned non-degenerate) is included, The Lwo
possible species of excitation in such crystal are
Frenkel excitons (singlet or triplet states), and electron- |
hole conduction. The work extends earlier studies on a
one~electron model, and on a two-electron nodel neglecting
conduction, Phe problem is initially fornulated in
Slater determirant fora (Eq.(1.1)) for Frenkel excitons
and analysis (neglecting maznetic interactions) for the
wave-functions and enersgy is thexz standzard. + is then
shown that the Frenkel excitons can carry no current.

The electron-hole type of excitation is then considered

Card 1/2 more briefly, starting from the excited-state eigenfunction,

AUTHORS: Vonsovskiy, S, V. &1d Kushnirenko, A. N, 126-5-3~3/31
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Excited States in an Atomic Sexmiccenductor in a ¥ulti-e
llodel

Eg.(2.1). It is demonstrated also that there is no
essential physical difference between Frenkel and YMott

excitons, which can only be done from a nulti-clectron
medel,

There are 11 references, 10 Soviet, 1 English,
ASSOCIATION: Institute of ietal Fhysics, Ural Branch of the Ac,Be,,
' U.5.8.R, (Institut Fiziki Mesallov Ural®skogo Filiala

AN SSSR)
SUBMITTED® April &, 1957,

A - 1. Semiconductors--Excitation 2. Semiconductors--Electron irans’tions

Card 2/2
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_ . KUSHNIRENKO, A.N,
1 e
Energy spectrum of an atomic semiconductor in the polyelactron
theory. Part 1. Nauk. zap, Kyiv, un, 16 no,16:211-224 '57,

(MIRA 13:3) ‘
(Semiconductors)
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KusoH miRENV K. AV
AUTHON Kuehuivenko, As No £0-6-11/4T
TITLE: The Quadrupole Moments of MNuclei (Kvadrupol'nyye mozenty yaler).

PERIODICAL: Doklady AN SSSR, 1957, Vol. 117, Nr 6, pp. 963 - 964 (USSR)

ABSTRACT 3 The electric quadrupole mouwents of the nuclei were investigated
in various carlicr paperas (refercnces 1 to 8). As this problem
wao not definitely solved within the [ramework of thu uhell we-
del, it is another tiue investigated here by the suthor. The wave
funoticn of the nucleus is here represented in the form of a
linear combination of the Slater functions conbined of the one
nucleon wave functions. The one nucleon wave functions are here
given for the case of the strong spin-orbit coupling. The co-
efficicnts of the development of the wave function of the nucleus
according to the Slater functions is here deteranined froz the
oconservation theorems of the projection of the angular womantum
to the z-axis, of the square of the angular zmomentum and of the
square of the isotopic spin of the nucleus. The author only uses
the wave function and the general formula for the quadrupole
moment the formula for the quadrupole moment of the nucleus
thus found is oxplicitly written down. A table contains the
eleotrical quadrupole momento of some light nuclei calculated

Card 1/2 by means of this formula. In the preaencu of mixed shell con-
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figurations an additional eleotrical quadrupole moucnt is pro-
‘ duced. Therc are 1 table, 10 references, 2 of which are Slavic., y

ABSOCIATIONS
Kiyev State University imeni T. G. Shevchenko, (Kiyevakiy
gosudarstvennyy universitet im. T. G. Shevchenko).
PRESENTEL s June 20, 1957, by N. H. Bogolyubov, Acadeuician

SUBIZITTED Yay 30, 1957
AVAILAL LS Tibrary of Congress

Card 2/2

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000927830003-9"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86 00513R000927830003-9

TR T TR MR S :‘,."

NI R R Ik S Ry SR

S BRI ¢

37616
o 700 5/044/62/000/004/077/099
' ci11/¢222
AUTHOR: Kushnirenko, A.N.
TITLE: The energetic spectrum of an atomic semi-conductor in

polyelecironic theory II

PZRI0DICAL: Referativnyy zhurnal, Latemaulxa, no. 4, 1962, 90,

abstract 4B428. ("Visnyk. Kyivs'k. un-tu", 1958, no. 1,
Ser. astron. matem. ita mekhan., no. 1, 63 - T4 : Jp,
LT
ThXT: For part I see "Matematychn. zbirnyk XDU", 1957, no. 10.

The author examines the energetic spectrum of a crystal in which at every
lattice point there are two valence electrons. It is shown that in the
vicinity of the basic state there exist Bose and Fermi branches of the
spectrum of elementary excitations independent of each other. The
excitations of the Fermi branch are examined extensively; they have
characteristics of currents and are responsible for the electronic
properties of a semi-conductor.

;Abstracter's note s Complete translation.
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AUTHOR: Kushnirenko, A, W,
TITLE: Zlectric nuclear quadrupole moments

PERIODICAL: Referativnyy zhurnal, Fizika, no. 5, 1962, 23, abstract 5B177
("Visnyk Kiyvs'k. un-tu", 1959, no. 2, ser, astron., matem. ta mexhn,
no. 1, 85-90, Ukrainian, Russian summary)

TET, Cuadrupole moments of atomic nuclei were theoretically investigated.
Nuclear wave function 1s expanded into series by wave functions of the undisturb- -
n¢ prodlem; the latter s presented by a determinant compiled of single-nmicluon
functions in a central-symmetric fileld with strong spin-orbit coupling. Using
the constructed nuclear wave -function, the author derived a general formula

for nuclear quadrupole electric moment, by means of which the following anomalies
can be explained: 1) existence of quadrupole moments in some nuclel with closea
proton subshells; 2) anomalously large positive quadrupole momentis of some '
strongly deformed Z-odd nuclei, )

ribstracter's note: Complete transiation)

’
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KUSHNIRENKO, Anatolly Nikanorovich;MINONETS, Ye.M., red.; KHOKHANOVSKAYA,

= T.I., tekhn, red,

[Electrodynamics] Elektrodinamika. Kiev, Izd-vo Kievskogo univ,,
1961, 234 p. (MIRA 15:1)
(Electrodynamics)
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_ _ $/139/61/000/002/007/018
24, 4500 B032/E414
_ AUTHOR: Kushnirenko, A.N,
- TITLE: On the .Quantum Field Theory of the Deuteron

. PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika,
’ 1961, No.2, pp.52-54

TEXT: The energy operator for a system consisting of two nucleons
interacting through a scalar meson fileld im tnken to be of the form

fim— =gt o [ [E’+c°(v¥)* + o ]d‘r‘+ AN
' 2m 2 ‘
. (2,1) »,

+ ego(ry) -+ cge(ra), \
"where m i1is the nucleon mass, ‘7% is the Leplace operator
acting on the coordinates of the i-th nucleon, 27Th 1is . :
Planck's constant, g 1s the coupling constant, u :-m"c,/h|
May %s the meson mass, ¢ 1s the veolocity of light ana 3
T+ ¢ are the scalar meson field operators, The Schrodinger %
equation in the momentum space 1is then of the form k

" Card 1/6
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On the Quantum Field .., E032/E41l4
Bpl K N, c T Ve )
———be ———— - ’“A A’c q‘( 1, ;'" ot
, ;[ 2m“+ 2m T hee '} "Px.I?; )
{x) :
(2.2)
cpeBVEYYet el k)W kY]
}“77—-)4 Vfi:l—; (pl = tph"') b P1,P2 l-'°)
(x)
= £y W(Pl-Pzix\-)r —_— N
where p; and Ps are the wave numbers of the nucleons, .
- hwi ,is the meson energy, V is the normalization volume and 5
Ck, ‘?k are the creation and annihilation operators, The wave ~

function of the system is written out in the form

WUpupri) = FPO(pr) [ @0t otV a1 ) } 23) |
, {x)

, |
- where 4)0 is the meson vacuum state vector and (I)(...lk...) is
[ card 2/6. . |
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"~ On the Quantum Field ,,. E032/E414%

.+ the meson fivld state vector in the presence of a single meson,
R . For the sake of simplicity, the functions W(pj) and a(k) are
’ . taken to be of the form
-yk2
YV (p) = e™%P7,  a(k) = pe” ¥ (2.4)

~ Using Eq.(2.2) - (2,4) the energy E4q -is found to be

RicVA [ﬂ(H R R L

aw T e |
Ama ’ - - (29
. 1 ——
AT 2 . + 8(21:-:)'/. . .

. Assuming that the dimensions of the meson cloud are of the same
order of magnitude as the dimensions of the region in «hich the .
nucleons are localized, and that a =y, 1t is found that since

: oF,
. 4.9 y L

. da B
Card 3/6 T *

=0 ' . (2.6)
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the values of « and B are

a = 1,49 x 10-26cm2, g =-2x 10-19.

Substituting these values into Eq.(5). it is found that E4 = 3 ,8Mev,

In order to determine the binding energy, it rem ins to determine

the energy of a nucleon interacting with the scalar meson field
vacuum, The corresponding energy operator is

< Hm— ot o f [«’+c’(vq>)’ -+ eulet ]df—i-vg;(?, ). G

The Schrodinger equation in the momentum space is

)

. cg c.+ € |
/i 2—7—— Y(p— ki) = EV(p:.L).
Card 4/6 - : “

(3.2)
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form
Writing out the wave £unction for the mucleon in the fo

3 !

: } ‘ ’ \l’(p....)=-\lf(p) ld). +F20(k)¢( RFS )} o (3.3) )

o “ d
| and assuming Eq.(2.,4), it is found that S

. - cQhp pplc h I3

! 7 (3ra) 'I.

fom | W) : :(r%m) ‘ RN

8ma ] 4o . b

)

© Assuming further that a = Y, one finds from the relations

EE_’.laOand.‘_iE’lno
da dp

that « = 10-27cm2, B = -4.5x 10-20, From this it follows
" card 5/6
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On the Quantum Field ... E032/E414
that E, = 4.4 Mev and choosing G 80 that G = —£_ = 1,6

" ' ’ Ve
ey
it is found that the deuteron binding energy is given by ~
o, | e o'
Bep = \md - 2mn\ ~ 85 MoV 3.5 .

Since Ed‘< 2E, it follows that a system of ,two nucleons

interacting with the mesonic vacuum can exist in a bound state.
There is 1 Soviet reference,

ASSOCIATION: Kiyevskiy gosunivorsitet ijmeni T.G.Shevchenko
(Kiyev State University imeni G.T.Shevchenko)

SUBMITTED: June 13, 1960
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AUTHOR: KuiﬂﬂiggnknhngLk~,
LS
TITLE . On the magnetic moment of a nuclcon

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika,
no.2, 1962, 87-90

TEXT: The author reports a calculation of the contribution

to the magnetic moment of a nucleon which is due to the

interaction of the '"bare" nucleon with the symmetric- pseudoscalar
seson-field (a pseudovector coupling of the field with tne

auclecon is assumed). The following three conservation laws are ,ﬁ/
assumed: 1) parity conservation, 2) isotopic spin conservation, L
and 3) conservation of the total angular momentuni. It turns out

that the correction for the proton magnetic moment is .

AM = 2 n.m., whereas the experimental result is 1.7925 + 0.6001

Z
(proton) and 1.9128 + 0,0001 (neutron).

ASSOCIATION: Kiyevskiy gosuniversitot ijmeni T. G. stevcheanko
(Kiev State University imeni T. G. Shevchenko)

SUBMITTED: March 15, 1961
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_ KUSHNIRENKO, A.N.

Use of direct methods of mathematical physicse in quantum physics,
Izvevyse.uchezave; fiz. no.4:16-20 162 (MIRA 15:9)

ls Kiyevskly gosudarstvennyy universitet imeni T.G. Shevchenko.
(Mathematical physics) (cuantum theory)
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AUTHOR Rushnirenko, A N, .., g N
L] )
! TITIE: Use of direct methoda of mathematical physics in the theory of lu&ntm__-é;__\
transitions.

\{A b{ 1 N
SOURCEs IV%&. Fizika, no. 3, 1965. 19-26 - : .

i
TOPIC TAGS: mathematical physics, variational method, least square method, S :
matrix, quantum theory

ABSTRACT: This 1s a continuation of an ¢~rlier papcr by the authors (Izv. Vuzov °

SSSR, Fizika No. 4, 16, 1962), denlirg wi'h the application of methods of mathe-

matical physics for the calculaticn of the S-matrix in quantum field theory in the

presence of strong or intermediate coupling lLetween the fields. This method 1is

nodified in the present article to eliminate scme difficultics connected with the

solution of nonlinear algebraic equations and with the use of variable integration -

constanta. Among the approximationc considered are the method of moments, the « A
Bubnov-Galerkin method, and the variational meihicds such as the Ritz and the leest-
square methods, It is shown that the Bubnov-Galerkin method leads to simpler re-
sults. Orig. art. has: 40 formulas. :
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KUSHNLRENKO, A.N.

New method for calculating the magnetic mcment of the eleciron.
Dop. AN URSR no,7:88,~888 %65, (MIRA 18:8)

1, Institut problem materialovedeniya AN UkrSSH.
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